Background 15 Strongyloides stercoralis is a neglected soil-transmitted helminth that occurs worldwide and 16 can cause long-lasting and potentially fatal infections due to its ability to replicate within its 17 host. S. stercoralis causes gastrointestinal and dermatological morbidity. The objective of this 18 study was to assess the S. stercoralis infection risk, and using geostatistical models, to predict 19 its geographical distribution in Cambodia.
Introduction
Individual risk factor data 160 An individual questionnaire including demographics (age, sex, education attainment, 161 main occupation), the number of household members, as well as access to sanitation (latrine 162 availability at home, usual defecation place) and knowledge on worm infections (transmission 163 route of and health problems caused by helminths) was administered to all study participants. Year and seasonal means, maxima and minima of monthly means of For geostatistical models, a stationary isotropic process was assumed, with village-208 specific random effects following a normal distribution with mean zero and a variance-209 covariance matrix being an exponential function of the distance between pairs of locations.
210
Vague prior distributions were chosen for all parameters. Further information on model 211 specification is available in S1 Appendix. Markov chain Monte Carlo (MCMC) simulation 212 was used to estimate model parameters [34] . Geostatistical models were run using the 213 WinBUGS "spatial.unipred" function [35] . Convergence was assessed by examining the 214 ergodic averages of selected parameters. For all models, a burn-in of 5,000 was followed by 215 30,000 iterations, after which convergence was reached. Results were withdrawn for the last 216 10,000 iterations of each chain, with a thinning of 10. Model fit was appraised with the 217 Deviance Information Criterion (DIC). A lower DIC indicates a better model [36] .
218
Three types of Bayesian mixed logistic models were run. First, models without covariates 219 using alternately a geostatistical or an exchangeable random effect were run to quantify the 
232
Using the model with the best predictive ability, S. stercoralis infection risk was 233 predicted at 68,410 pixels of 2x2 km resolution using Bayesian Kriging [37] .
234

Results
235
Study population 236 Among the 8,661 participants enrolled in the study, 1407 did not provide any urine 237 and 338 were discarded because they did not provide stool sample -which was requested for 238 other assessments not presented in this work-, 8 participants did not have any questionnaire had more than 10 participants and 93.6% of villages had 20 participants or more. Table 1 244 shows the characteristics of participants with complete parasitological and questionnaire data. ρ is the decay parameter. The range (range=3/ρ) is the distance at which the spatial correlation 287 becomes less than 5%. S1Figure. Odds ratios of those covariates are presented in Table 3 . ρ is the decay parameter. The range (range=3/ρ) is the distance at which the spatial correlation 304 becomes less than 5%.
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Risk factors for S. stercoralis infection 306
The results of non-spatial bivariate mixed regressions are presented in S2 Table. The 307 results of the multivariate Bayesian geostatistical risk factor analysis are presented in Table 4 . ρ is the decay parameter. The range (range=3/ρ) is the distance at which the spatial correlation 315 becomes less than 5%. Sex was an effect modifier of age. Infection risk increased with age for both genders 325 but women aged 50 years and above had a lower risk of being infected than males. The 326 relationship between S. stercoralis infection risk and age is presented in Figure 4 . Participants increasing minimum year rainfall and increasing distance to water. Finally, the odds of S. stercoralis infection were lower among participants living in villages located in croplands, i.e. association between age and S. stercoralis infection was found in Lao PDR, South Cambodia, or Zanzibar [10, 44, 47] . Age-specific infection risk is of particular importance to target 401 control programs and should be further documented.
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An interesting finding was that individuals who declared having some knowledge 403 about health problems caused by worm infections had lower odds of being infected with S. health promotion and increases compliance to helminth control programs-might be a better 408 trigger of hygienic behavior than knowing exposure sources [48, 49] .
409
The protective effect of improved sanitation against STH infection is widely also found to reduce re-infection risk one year after treatment in North Cambodia [46] .
416
The present work has several limitations. In absence of data on age specific morbidity, the fact that individuals of any age 452 appear to have the same risk for reinfection one year after treatment suggests community-453 wide control [46] . Yet, it appeared in a study investigating S. stercoralis related morbidity in 454 Cambodia that children and adolescents with higher parasite loads had higher odds of being 455 stunted, while S. stercoralis infection was found to be associated with anemia but not stunting 456 in Argentina [17, 66] . The relationship between S. stercoralis parasite loads, morbidity and 457 transmission intensity needs to be assessed, as well as age-related infection levels, using 
